Lactate efflux is unrelated to intracellular PO2 in a working red muscle in situ.
Blood flow, lactate extraction, and tissue lactate concentration were measured in an autoperfused pure red muscle (dog gracilis). Muscles were frozen in situ during steady-twitch contraction at frequencies of 1-8 Hz [10-100% of maximum O2 consumption (VO2max)]. Myoglobin saturation was determined spectrophotometrically with subcellular spatial resolution. Intracellular PO2 (Pto2) was calculated from the oxymyoglobin-dissociation curve. Tissue lactate was well correlated with VO2 but not with Pto2. Lactate efflux increased markedly above a threshold work rate near 50% VO2max. Efflux was neither linearly correlated with tissue lactate nor related to Pto2. Pto2 exceeded the minimum PO2 for maximal VO2 in each of 2,000 cells examined in muscles frozen at 1-6 Hz. A small population of anoxic cells was found in three muscles at 8 Hz, but lactate efflux from these muscles was not greater than from six other muscles at 8 Hz. Our conclusions are that 1) the concept of an anaerobic threshold does not apply to red muscle and 2) in absence of anoxia neither tissue lactate nor blood lactate can be used to impute muscle O2 availability or glycolytic rate. A mechanism by which the blood-tissue lactate gradient could support aerobic metabolism is discussed.